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by DAVID SHAYER
It was a gray day in late 2005. I was sitting at my desk, writing code for the next year’s iPod. Without
knocking, the director of iPod Software—my boss’s boss—abruptly entered and closed the door behind
him. He cut to the chase. “I have a special assignment for you. Your boss doesn’t know about it. You’ll help
two engineers from the US Department of Energy build a special iPod. Report only to me.”
The next day, the receptionist called to tell me that two men were waiting in the lobby. I went downstairs to meet Paul and Matthew, the engineers who would actually build this custom iPod. I’d love to say
they wore dark glasses and trench coats and were glancing in window reflections to make sure they hadn’t
been tailed, but they were perfectly normal thirty-something engineers. I signed them in, and we went to
a conference room to talk.
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The Case of the Top Secret iPod

They didn’t actually work for the Department of Energy; they worked for a division of Bechtel, a large
US defense contractor to the Department of Energy. They wanted to add some custom hardware to an
iPod and record data from this custom hardware to the iPod’s disk in a way that couldn’t be easily detected. But it still had to look and work like a normal iPod.
They’d do all the work. My job was to provide any help they needed from Apple.
I learned that an official at the Department of Energy had contacted Apple’s senior vice president of
Hardware, requesting the company’s help in making custom modified iPods. The senior VP passed the
request down to the vice president of the iPod Division, who delegated it to the director of iPod Software,
who came to see me. My boss was told I was working on a special project and not to ask questions.
Background
I was the second software engineer hired for the iPod project when it started in 2001. Apple Marketing
hadn’t yet come up with the name iPod; the product was known by the code name P68. The first software
engineer later became the director of iPod Software, the guy who gave me this special assignment. I wrote
the iPod’s file system and later the SQLite database that tracked all the songs. Over time, I worked on
almost every part of the iPod software, except the audio codecs that converted MP3 and AAC files into
audio.
(Those audio codecs were written by two engineers with advanced degrees from Berkeley and Stanford.
When they weren’t teasing each other about which school was better, they were writing mathematical
audio code that I was scared to touch. You would no more let a regular engineer mess with code like that
Continued on page 4
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Continued from page 1
than you’d let a bike mechanic rebuild the transmission in a Porsche. They had an occasional poker game I played in. The only reason I didn’t lose all
my money was that one of them enjoyed his vodka.)
Compiling the iPod operating system from source code, loading it onto an iPod, and testing and debugging it was a fairly complex process. When
a new engineer started, we typically gave them a week to learn all this before we assigned them any actual tasks.
The iPod operating system wasn’t based on another Apple operating system like Classic Mac OS or Darwin, the underlying Unix core of macOS,
iOS, iPadOS, watchOS, and tvOS. The original iPod hardware was based on a reference platform Apple bought from a company called Portal Player. Portal Player had also provided the lower levels of the iPod OS, including power management, disk drivers, and the realtime kernel (which Portal
Player had licensed from another company called Quadros). Apple bought the higher levels of the iPod OS from Pixo, a company started a few years
earlier by ex-Apple engineers trying to write a general-purpose cell phone operating system to sell to mobile phone companies like Nokia and Ericsson. Pixo code handled the user interface, Unicode text handling (important for localization), memory management, and event processing. Of
course, Apple engineers modified all this code, and over time, rewrote much of it.
iPod OS was written in C++. Since it didn’t support third-party apps, there was no external documentation on how it worked.
Finally, the iPod team developed on Windows computers. Apple didn’t have working ARM developer tools yet, because this was before the iPhone
shipped. The iPod team used ARM developer tools from ARM Ltd., which ran only on Windows and Linux.
My job was to get Paul and Matthew up and running on a new operating system they’d never seen before, much less developed for.
Getting Started
I requisitioned an empty office for Paul and Matthew in our building. I had IS&T (Apple’s IT department) reroute the Ethernet drops in that
office so they connected only to the public Internet, outside Apple’s firewall, preventing them from accessing Apple’s internal network. Apple’s Wi-Fi
network always connects outside the firewall. Even inside Apple buildings, if you’re using Wi-Fi, you need a VPN to get past Apple’s firewall. This
wasn’t a collaboration with Bechtel with a contract and payment; it was Apple doing a favor under the table for the Department of Energy. But access
for that favor went only so far.
Needless to say, Paul and Matthew weren’t allowed to access our source code server directly. Instead, I gave them a copy of the current source code
on a DVD and explained it couldn’t leave the building. Ultimately, they were allowed to keep the modified copy of the iPod OS they built, but not
the source code for it.
Apple didn’t provide them any hardware or software tools. I gave them the specs for the Windows computers they needed, along with the ARM
compiler and JTAG debugger. They bought retail iPods to work on, several dozen at least, possibly many more.
As with all Apple buildings, everyone had to present an Apple badge to the badge reader to unlock the door and enter the iPod building. Only
employees cleared for our building were allowed in. On each floor, there was another locked door and badge reader, and only people cleared for that
floor were allowed in.
So every day, Paul and Matthew called me from the lobby since they didn’t have Apple badges. I signed them in as guests and escorted them to
their office. Eventually, I arranged to get them vendor badges, as if they were selling Apple coffee or memory chips, so I didn’t have to sign them in
daily. I was a programmer, not a babysitter.
Top Men
Paul and Matthew were smart—top men, even—and with a little help, they were up and running pretty quickly. I showed them how to set up
the development tools, build a copy of the operating system from source, and load it into the iPod. We made some temporary changes to the user
interface, so we could see that their build was actually running. I showed them how
to use the JTAG hardware debugger, which was rather finicky. They dove into their
work.
As they learned their way around the system, they explained what they wanted to
do, at least in broad strokes. They had added special hardware to the iPod, which
generated data they wanted to record secretly. They were careful to make sure I never saw the hardware, and I never did.
We discussed the best way to hide the data they recorded. As a disk engineer, I
suggested they make another partition on the disk to store their data. That way,
even if someone plugged the modified iPod into a Mac or PC, iTunes would treat it
as a normal iPod, and it would look like a normal iPod in the Mac Finder or Windows Explorer. They liked that, and a hidden partition it was.
Next, they wanted a simple way to start and stop recording. We picked the deepest preferences menu path and added an innocuous-sounding menu to the end. I
helped them hook this up inside the code, which was rather non-obvious. In all
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other respects, the device functioned as a normal iPod.
At the time, the latest iPod was the fifth-generation iPod, better known as the “iPod with video.” It was relatively easy to pop open the case and close
it again without leaving obvious marks, unlike the iPod nano models that became popular shortly after. Plus, the fifth-generation iPod had a 60 GB
disk, so there was plenty of room to have lots of songs and still record extra data. And it was the last iPod for which Apple didn’t digitally sign the operating system.
That was important because it made the fifth-generation iPod somewhat hackable. Hobbyists enjoyed getting Linux to run on iPods, which was
hard to do without the special knowledge and tools Apple possessed. We on the iPod engineering team were impressed. But Apple corporate didn’t
like it. Starting with the iPod nano, the operating system was signed with a digital signature to block the Linux hackers (and others). The boot ROM
checked the digital signature before loading the operating system; if it didn’t match, it wouldn’t boot.
I don’t think Paul and Matthew ever asked Apple about signing their custom operating system build so it would run on the iPod nano. I’m pretty
sure Apple would have refused. The larger fifth-generation iPod was better suited to their purposes anyway.
After a few months of on-again, off-again work in their requisitioned office, Paul and Matthew finished integrating their custom hardware into the
iPod and wrapped up the project. They moved their computers and debugging hardware back to Bechtel’s office in
Santa Barbara. They returned the latest DVD with Apple source code to me, along with their Apple vendor badges.
They said goodbye, and I never saw them again. The DVD sat on a shelf in my office for years, until I finally tossed it
while cleaning up.
What Were They Doing?
The Department of Energy is huge. Its 2005 budget was $24.3 billion. It’s responsible for the US nuclear
weapons and nuclear power programs, including the Los Alamos National Laboratory, which was part of the Manhattan Project. As the DOE’s budget request says:
The FY 2005 budget proposes $9.0 billion to meet defense-related objectives. The budget request maintains commitments
to the nuclear deterrence requirements of the Administration’s Nuclear Posture Review and continues to fund an aggressive
strategy to mitigate the threat of weapons of mass destruction.
My guess is that Paul and Matthew were building something like a stealth Geiger counter. Something that DOE
agents could use without furtively hiding it. Something that looked innocuous, that played music, and functioned
exactly like a normal iPod. You could walk around a city, casually listening to your tunes, while recording evidence of
radioactivity—scanning for smuggled or stolen uranium, for instance, or evidence of a dirty bomb development program—with no chance that the press or public would get wind of what was happening. Like all other electronic gadgets, Geiger counters have gotten smaller and cheaper, and I was amused to run across the Radiation Alert Monitor
200, which looks an awful lot like a classic iPod.
Whenever I asked Paul and Matthew what they were building, they changed the subject and started arguing about
where to go for lunch. Standard geeks.
The Custom iPod That Never Existed
Only four people at Apple knew about this secret project. Me, the director of iPod Software, the vice president of the iPod Division, and the senior
vice president of Hardware. None of us still work at Apple. There was no paper trail. All communication was in person.
If you asked Apple about the custom iPod project and got past the stock “No comment,” the PR people would tell you honestly that Apple has no
record of any such project.
But now you know.

ExtraBITS
New Apple Ad Throws a Spotlight on Privacy — Apple has released a clever ad about how we’re all tracked online, which has sparked some equally
entertaining commentary from Daring Fireball’s John Gruber.
NSA Mass Phone Record Collection Ruled Illegal — Nearly seven years after being exposed to the public, and a year after being shut down, the
NSA’s mass collection of phone records has been ruled illegal.
Apple Redubs Beats 1 as Apple Music 1, Adds New Stations — Five years after its launch, Beats 1 is being redubbed Apple Music 1, and Apple is
adding two more radio stations for hits from the past and country music.
Apple Expands AppleCare+ Signup Deadline to One Year — Facing slowing AppleCare sales, Apple is extending how long you can buy Apple-
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Can’t wait for the next newsletter to see what the guys and gals at Joy of Tech are up to? Then simply go on over to their
website and see past and current cartoons and other things
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iOS, watchOS, & tvOS
Moving to a New Mac: What’s Left to Do After Migration?

by ADAM ENGST
Several weeks ago, I upgraded from a 2014 27-inch iMac with Retina display to Apple’s new 2020 version of the same model (see “27-inch iMac
Receives Significant Update, Other iMacs Get a Nod,” 4 August 2020). The new machine is great, although I have to admit that I don’t notice
much of a performance improvement over the old one, despite it having a much beefier CPU. What I do notice is that all the flakiness I was experiencing has disappeared—it’s nice to be able to restart without it being a production (see “Six Lessons Learned from Dealing with an iMac’s Dead
SSD,” 27 April 2020).
During the setup of the new iMac, I had no issues migrating all my data from the Samsung T5 SSD that I had been using to boot the old iMac,
but I was somewhat surprised at how much additional work was necessary afterward. The promise implicit in Setup Assistant’s migration is that you
won’t have to reconfigure everything and can just get back to work.
It’s a nice idea, but in reality, there are numerous areas where Setup Assistant simply doesn’t—and probably can’t—save you from additional work.
All of these relate to how the underlying identity of the Mac has changed, even if its name and the names of all the drives in play remain the same.
So if you’re planning to buy a new Mac, here are some of the tasks that may be left for you after migration. I’m sure this is nowhere near a comprehensive list, so be sure to let us know in the comments about other things you’ve run into when moving to a new Mac.
Time Machine
If you want to use your old Time Machine backup with your new Mac—and there’s no inherent reason why you shouldn’t—be aware that macOS will prompt you to inherit the backup history. There’s
no problem in doing this, although it’s possible that Time
Machine will back up a lot more files from the new Mac
and thus fill up its drive. In that case, the only downside to
restarting your Time Machine backup (remove the drive
from Time Machine, erase it in Disk Utility, and select it in
Time Machine again) is losing access to older versions of
changed files.
It’s worth noting that exclusions you set on the old Mac should also come over. I’ve heard some people worry that you might need to remove and
re-add excluded drives, but I’ve seen no issues with that. Check your Time Machine exclusions in System Preferences > Time Machine > Options.
SuperDuper and Carbon Copy Cloner
You might think that SuperDuper and Carbon Copy Cloner could pick up where they left off on the old Mac if you’ve kept the name of the startup drive for the new Mac the same as it was on the old one. Unfortunately, the names are irrelevant, as Carbon Copy Cloner developer Mike
Bombich was kind enough to explain on TidBITS Talk.
There are no CCC nor macOS bugs here, it’s normal and correct for CCC to indicate that the source volume is not available when you migrate
your data to a new Mac. CCC isn’t making any assumptions here either–indeed, the old Mac’s “Macintosh HD” volume is not available on the new
Mac, the new Mac has its own “Macintosh HD” volume. CCC
doesn’t rely on the volume name alone for identification, it uses the
volume’s universally unique identifier.
The practical upshot of this fact is that you need to reselect your
source volume before scheduled backups can start working properly again. It’s trivial to do so in both apps; just make sure you do it
right away to ensure that your bootable duplicate stays up to date.
Backblaze
Time Machine isn’t the only backup system that needs to reconnect backup states. Unless you pay for additional machines, Backblaze supports
only a single computer at a time, so you need to tell it that you’ve switched to a new machine. Doing so also prevents the re-upload of files that have
already been backed up.
The process of getting Backblaze to inherit the backup state of an old Mac is fussy, but Backblaze provides clear instructions. To summarize:
1. On your new Mac, uninstall the Backblaze software that was copied over during migration.
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2. Download a fresh copy and install it as a trial version. This lets it work while
your license is still assigned to the old Mac.
3. Reboot to ensure that all Backblaze files are unlocked.
4. Open System Preferences > Backblaze and click Inherit Backup State.
5. Sign in to your Backblaze account when prompted.
6. Choose the previous backup to inherit.
While you’re in the Backblaze preference pane, make sure the appropriate hard
drives are selected in the Select Hard Drives to Backup list.
iCloud
I don’t really remember exactly what happened with iCloud, but I know that I’ve
entered my Apple ID password numerous times on this new Mac. Whenever you
boot from a new drive, iCloud gets concerned that there could be a security problem, and it asks you to sign in again. Sometimes you’re asked subsequently to provide your account’s login password or even the passcode to one of your other Apple
devices. Glenn Fleishman explained this a year ago in “Why Apple Asks for Your Passcode or Password with a New Login (and Why It’s
Safe)” (26 September 2019).
I can’t predict exactly what you’ll see here, but don’t be perturbed if macOS asks you for your Apple ID and password several times before everything settles down.
Privacy Permissions
As you know, macOS 10.15 Catalina increases the number of ways in which apps have to ask for permission to access some of your data (the
Desktop and Documents folders, plus things like Calendar and Contacts data), certain hardware subsystems (most notably the camera and microphone), and various capabilities (automation, screen recording, location awareness).
When I look in System Preferences > Security & Privacy > Privacy
on the new iMac, it’s evident that Setup Assistant moved over many of
the app requests and my assent to them. I see plenty of apps that I
haven’t opened in months, some with permission granted, others with
permission denied, as it should be.
However, there are also a few instances of apps that have requested
permission to something on the old Mac that did not migrate to the
new one. For instance, in the Input Monitoring category, the old Mac
shows that I granted access to the video production app OBS. On the
new Mac, however, OBS doesn’t even appear in that category, and
when I launched it for the first time, it asked for that access.
To summarize 15 minutes of back-and-forth checking, all I can say is that
some apps may ask for privacy permissions again after you migrate to a new
Mac. I can’t identify any rhyme or reason for why this might be, and there are
so many permission request dialogs in macOS as it stands (expect even more
in macOS 11 Big Sur) that you probably won’t notice a few more.
Messages and Text Message Forwarding
Perhaps the most surprising setting that doesn’t transfer in a migration from
an old Mac to a new one is text message forwarding in Messages. It took me
several weeks to realize I wasn’t getting SMS text messages forwarded to Messages on my new iMac. I don’t get that many of them, and I usually deal with
the few I get on the iPhone. But when one showed up on my iPhone that
was best responded to from the iMac, it took me a few minutes to figure out
how to get it to appear in Messages on the Mac.
The trick is that text message forwarding is controlled from your iPhone,
not from Messages on the Mac. Go to Settings > Messages > Text Message
Forwarding and toggle the switch for your new Mac—it was off by default,
and I’ve enabled it in the left-hand screenshot below.
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The capability to make and receive calls on other devices via Wi-Fi Calling may also fall into this category. I say “may” because although you have
to select on which devices to allow calls in Settings > Phone > Calls on Other Devices, all of mine were already enabled, as you can see in the righthand screenshot above, including the new iMac. (My best guess for why some devices in the lists are duplicated is that they reflect multiple Mac accounts logged into the same iCloud account.)
I generally keep Wi-Fi Calling disabled in FaceTime on my Macs because I always have my iPhone and Apple Watch with me. I don’t need more
Apple devices ringing at me when a call—and it’s almost always a spam call these days—comes in.
Cloud-Based File Syncing Services
I believe Dropbox, Google Drive, and other cloud-based
file syncing services will need you to log in again after migrating them to a new Mac. That makes perfect sense because
they need to add the new Mac to the collection of devices to
which all changes are synced.
For Dropbox, the request to login is easy and obvious, but
there may be a catch. If you have a free Dropbox account, you
can connect only three devices (see “Dropbox Limits Free
Accounts to Three Devices,” 14 March 2019). If you had
more devices linked to your account before Dropbox instituted that limitation, they can remain linked, but you can’t add
any new ones. So, when you get a new Mac, you may have to
remove multiple other devices to connect the new Mac to
your Dropbox account. I say “may” again because both my
old iMac and my new one seem to have connected to my
Dropbox account, bumping me to four connected devices,
which seems like it shouldn’t be possible. My iPhone certainly
doesn’t think it can connect, as you can see below.
Google Drive—as managed locally by the awkwardly
named Backup and Sync from Google app—is in a slightly
different situation. In my experience, it tends to get confused
about what Finder folder you’ve specified for a local version of
everything that’s in your Google Drive account. So along with
needing to log in again, you may need to select that folder again, and it’s not inconceivable that you’ll end up with some sync conflicts between files.
Cloud App Subscriptions
• Adobe Creative Cloud: Much like Dropbox, Adobe Creative Cloud cares about how many Macs you activated it on but doesn’t seem to count
well. By default, it—at
least my plan—allows it
to be installed and activated on two Macs at the
same time. For me, that’s
generally my iMac and
my MacBook Air. I
thought launching Illustrator, say, on the new
iMac would have pushed
me over that limit, but
once I logged into my
Adobe account on the
new Mac, Illustrator
started up fine. When I checked my list of Activated Devices, it listed four, which seems wrong. There’s a mismatch somewhere, since Illustrator
properly failed to launch on the MacBook Air, which would have been a third device.
• Microsoft 365: Although my Microsoft 365 account is more generous, supporting up to five devices, it still wants to keep track. The first time I
used Microsoft Word on my new iMac, I had to click an Activate button and log in with my Microsoft credentials.
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• Setapp: Again, no surprises here, but if you use apps in the Setapp library, bear in mind that none of them will work until you sign into your Setapp account again. With the addition of support for iPhone companion apps, Setapp has started to
care about how many devices you
have, so you may need to disconnect a device to be able to add your
new Mac. This could be awkward
if you need to use both the old and
new Macs temporarily; you may
end up having to pay $2.49 for
another device for a month.
Other Quirks?
I’m sure that there are plenty of
other apps and services that tie themselves to a particular Mac and refuse
to work after being migrated to a
new one until you enable some setting, log into an account, or juggle
your set of allowed devices. If you’ve
run into any of these, let us know in
the comments so people reading this
can go into a Mac migration aware
of what might need to be done after
the fact.

How iOS and macOS Dictation Can Learn from Voice Control’s Dictation
by ADAM ENGST
Speech recognition has long been the holy grail of computer data input. Or, rather, we have mostly wanted to control our computers via voice—
see episodes of Star Trek from the 1960s. The problem has always been that what we want to do with our computers doesn’t necessarily lend itself to
voice interaction. That’s not to say it can’t be done. The Mac has long had voice control, and the current incarnation in macOS 10.15 Catalina is
pretty good for those who rely on it. However, the simple fact is that modern-day computer interfaces are designed to be navigated and manipulated
with a pointing device and a keyboard.
More interesting is dictation, where you craft text by speaking to your device rather than by typing on a keyboard. (And yes, I dictated the first
draft of this article.) Dictation is a skill, but it’s one that many lawyers and executives of yesteryear managed to pick up. More recently, we’ve become
used to dictating short text messages using the dictation capabilities in iOS.
Dictation in iOS is far from perfect, but when the alternative is typing on a tiny virtual keyboard, even imperfect voice input is welcome. Most
frustrating is that you cannot fix mistakes with your voice while dictating, so you end up either having to put up with mistakes in your text or use
clumsy iOS editing techniques. By the time you’ve edited your text onscreen, you may as well have typed it from scratch.
macOS has also had dictation features for years, but it has been even less successful and less commonly used than iOS’s feature, in part because it
requires so much more setup than just tapping a button on a virtual keyboard.
With iOS 13 and Catalina, Apple significantly beefed up its voice control capabilities and simultaneously introduced what seems to be an entirely
different dictation technology—call it “Voice Control dictation,” which I’ll abbreviate to VCD here. In many ways, VCD is better than the dictation
built into iOS and macOS. An amalgamation of the two technologies would be ideal.
What’s Wrong and Right with iOS and macOS Dictation
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The big problem with dictation in iOS and macOS is that, when it makes mistakes, there’s no way to fix them. But there are other issues. To start,
you have to tap a microphone button on the keyboard (iOS) or press a key on the keyboard twice (Mac, set in System Preferences > Keyboard >
Dictation) to initiate dictation. That’s sensible, of course, but it does mean that you have to touch your keyboard every time you want to dictate a
new message. And that, in turn, means that you cannot just carry on a conversation in Messages, say, without constant finger interaction, which defeats the purpose.

Another problem with dictation in iOS and macOS is that it works for only a certain amount of time—about 60 seconds (iOS) or 40 seconds
(macOS) in my testing. As a result, you cannot dictate a document, or even more than a paragraph or two, without having to restart dictation by
tapping that microphone button.
But the inability to edit spoken text is the real problem. There is little more frustrating than seeing a mistake being made in front of your eyes and
knowing that there is no way to fix it until you stop dictating. And once you have stopped, fixing a mistake is tedious at best, even now that you can
drag the insertion point directly in iOS. iOS just isn’t built for text editing. Editing after the fact is much easier on the Mac, of course, but you can’t so
much as click the mouse while dictating without stopping the dictation.
On the plus side, dictation in iOS and macOS seems to be able to adjust its recognition based on subsequent words that you speak. You can even
see it doing this sometimes, changing a word back-and-forth between two possibilities as you continue to speak. Other times, changes won’t be made
until you tap the microphone button to start or your dictation time runs out. Regardless, it’s good—if a little weird—to see Apple adjusting words
based on context rather than brute force recognition.
What’s Right and Wrong with Voice Control Dictation
The dictation capabilities built into Apple’s new Voice Control system are quite different. First, instead of navigating to Settings > Accessibility >
Voice Control (iOS) or System Preferences > Accessibility > Voice Control (macOS), you can enable Voice Control via Siri—just say “Hey Siri, turn
on Voice Control.” Once it’s on, whenever a text field or text area has an insertion point, you can simply speak to dictate text into that spot. You can,
of course, also speak commands, but that takes more getting used to.
Unlike the standard dictation, however, VCD stays on indefinitely. You just keep talking, and it will keep typing out whatever you say into your
document.
The most significant win, however, is that you can edit the mistakes that VCD makes. For instance, in the previous sentence, it initially capitalized
the word “However.” (It has a bad habit of capitalizing words that follow commas.) By merely saying the words “lowercase however,” I was able to fix
the problem. Those who are paying attention will note that the word “however” has appeared several times in this article. How does Voice Control
know what to fix? It prompts you by displaying numbers next to each instance of the word; you then speak the number of the one you want to
change. It’s slow but effective.
There is another approach, too, although it works best on the Mac. If you select some text, which you might do with a finger or a keyboard on an
iPhone or iPad, or with a mouse or trackpad on a Mac, you can then direct Voice Control to act on that particular text. For instance, in the previous
sentence, VCD didn’t initially capitalize the words “voice control.” That wasn’t a mistake; I’m capitalizing those words because I’m talking about a
particular feature, but they would not generally be capitalized. Nevertheless, I can select those two words with the mouse and say, “capitalize that,” to
achieve the desired effect. This is a surprisingly effective way to edit. It’s easy and intuitive to select with the mouse and then make a change with your
voice without having to move your hands back to the keyboard.
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Some mistakes are easily fixed. When I said above, “it prompts you,” VCD gave me the word “impromptu.” All I had to do was say, “change impromptu to it prompts you,” and Voice Control immediately fixed its mistake. When that works, it feels like magic, particularly in iOS. Whenever
I’m using a Mac, I prefer to select with the mouse and replace using my voice.
Of course, there are situations where voice editing falls down completely. Several times while dictating this article, I used the word “by.” VCD interpreted that as the word “I” most of the time, and no matter how I tried to edit it with my voice, the best I could do was the word “bye” and the
command “delete previous character.” Or, when I wanted the word “effect” above, I ended up with “affect.” It was likely my fault for not pronouncing the word clearly enough. But when I tried “change affect to effect,” Voice Control treated me to “eat fact” the first time and “ethernet fact” the
second time. Maddening! It’s strange, because if I just say the word “effect” on its own while emphasizing the “ee” sound at the start, it works fine.
There are other annoyances. With all dictation, you must, of course, speak punctuation out loud, which is awkward and requires retraining your
brain slightly. If VCD interprets a word as plural instead of possessive, you can move the insertion point in front of the “s” and say, “apostrophe,” but
will put a space in front of the apostrophe, requiring yet more commands to fix the word. And just try getting VCD to write out the word “apostrophe” or “colon” or “period” instead of the punctuation mark.
Another issue that afflicts all dictation systems is the problem with homonyms. Without context, there is simply no way to distinguish between
“would” and “wood,” or “its” and “it’s,” or “there” and “their” and “they’re,” by sound alone. VCD has no advantage here; standard dictation may do
better.
Careful elocution is essential for recognition success when working with VCD (not that it ever recognizes the word “elocution” correctly). It is
probably a good habit to get into. Many of us—myself included—slur our words together while speaking. It’s amazing that speech recognition works
at all, given how sloppily we speak.
Unfortunately, VCD doesn’t work everywhere. On the Mac, I can’t get it to work in BBEdit or in Google Docs in a Web browser. In iOS, it has
fewer problems, although I’m sure I’ve hit some in the past. I haven’t attempted to produce a comprehensive overview of where it works and where it
doesn’t, so suffice it to note that it may not always work when you want.
Another problem, primarily in iOS, is that leaving VCD on all the time is a recipe for confusion because it will pick up other people speaking as
well, or even music or other audio playing in the background. Luckily, you can always ask Siri to “turn off voice control” to disable it. Also, if you
leave VCD on all the time, it will negatively impact your battery life.
Why Can’t We Have the Best of Both Worlds?
It doesn’t seem as though Apple would have that much work to do to bring the best of VCD’s features to the standard dictation capabilities in iOS
and macOS. All that’s necessary is for the company to stop seeing VCD as purely an accessibility feature, instead of something that could be of use to
everyone.
The most important change would be to enable dictation to be invoked easily and stay on indefinitely. In iOS, I could imagine tapping the microphone button twice, much like tapping the Shift key twice turns on Caps Lock. On the Mac, perhaps tapping the dictation hotkey three times
could lock it on until you turn it off again. That would let you dictate longer bits of text without having to leave Voice Control on at all times or rely
on Siri to turn it on and off.
Next, all of VCD’s voice editing capabilities need to migrate to the standard dictation feature. I see no reason why Apple has made VCD so much
more capable in this way, and it shouldn’t be hard to reuse the same code.
Finally, you should be able to move the insertion point around and select words while dictating. It’s ridiculous that any such action stops dictation
in iOS and macOS now.
If it sounds like I’m suggesting that Apple replace standard dictation with a form of VCD that’s more easily turned on and off, that’s correct. Apart
from occasionally improved recognition of words by context as you continue to speak, standard dictation simply doesn’t match up to VCD in nearly
any way.
Unfortunately, as far as I can tell in the current betas of iOS 14 and macOS 11 Big Sur, Apple has made no significant changes to either standard
dictation or VCD. So we’ll probably have to wait another year or more before such improvement could see the light of day.

iOS 13.6.1, iPadOS 13.6.1, and macOS 10.15.6 Supplemental Update Stomp Bugs
by JOSH CENTERS
As the dog days of summer drag on, Apple has shipped three bug-fix operating system releases: iOS 13.6.1, iPadOS 13.6.1, and macOS 10.15.6
Supplemental Update.
iOS 13.6.1 and iPadOS 13.6.1
Apple released iOS 13.6.1 and iPadOS 13.6.1 to fix what could be a troubling issue in those operating systems. Both address “an issue where
unneeded system data files might not be automatically deleted when available storage is low.” So if you are already running iOS 13.6 or iPadOS 13.6,
you should probably update right away, especially if you’re mysteriously running out of storage space (see “iOS 13.6, iPadOS 13.6, macOS 10.15.6,
watchOS 6.2.8, and tvOS 13.4.8 Add News Features, Car Keys, Symptom Tracking,” 15 July 2020).
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Additionally, iOS 13.6.1 fixes:
• A thermal management issue that caused some displays to exhibit a green
tint. I’ve seen this on the iOS 14 beta.
• A bug that could cause Exposure Notifications to be disabled for some
users.
You can install these updates from Settings > General > Software Update,
in iTunes, or in the Finder on Macs running macOS 10.15 Catalina or later.
iOS 13.6.1 is a 109.4 MB download on the iPhone 11, and iPadOS 13.6.1
is an 81 MB download on a 10.5-inch iPad Pro.
Neither update has any published CVE security notes.
macOS Catalina 10.15.6 Supplemental Update
The macOS Catalina 10.15.6 Supplemental Update, which you can install from System Preferences > Software Update, fixes two bugs:
• Instability when running virtualization apps like Parallels Desktop, VirtualBox, and VMWare Fusion
• 2020 27-inch iMac screens appearing washed out after waking from sleep
At his Eclectic Light Company blog, Howard Oakley notes that only the
Books and VoiceOver Utility apps saw small build number increments, although there were additional system-level files with changes.
He suggests that the changes to the AMDRadeon kernel extensions
may have addressed some kernel panic problems that a few users had
been reporting after the macOS 10.15.6 update. Also notable is that
Macs with Apple’s T2 chip receive new firmware, which you’ll remember can be installed only by Apple’s installer during a macOS
update.
Again, there were no published security fixes.
If you’re already running 10.15.6 Catalina, particularly on a 2020
27-inch iMac, we recommend updating as soon as possible. Otherwise, feel free to wait a bit and see if other issues develop.

iOS 13.7 Integrates Apple’s COVID-19 Exposure Notifications
by JOSH CENTERS
Apple has released iOS 13.7 with a new COVID-19 exposure notification system and unspecified bug fixes. The company also released iPadOS
13.7 with equally unspecified bug fixes. Neither iOS 13.7 nor iPadOS 13.7 has CVE security entries. One oddity: the release notes we’re currently
seeing in Software Update aren’t for this version and don’t match what Apple has on the Web; pay them no attention. You can install the updates,
159.1 MB on an iPhone 11 and 353.3 MB on an iPad Air, from Settings > General > Software Update, in iTunes, or in the Finder on Macs running
macOS 10.15 Catalina or later.
In iOS 13.5, Apple introduced the Exposure Notification API, which it developed in partnership with Google (see “Apple and Google Partner
for Privacy-Preserving COVID-19 Contact Tracing and Notification,” 10 April 2020, and “Apple Tailors iOS 13.5 and iPadOS 13.5 to a
COVID-19 World,” 20 May 2020). That API could be used by state and national public health agencies to alert you to potential COVID-19 exposures, but they first had to develop and ship an app that took advantage of the API. Governments have been slow to do that, but the second stage of
the plan has always been for the companies to build the Exposure Notification API into iOS and Android. Apple and Google have now built a
COVID-19 exposure notification system into iOS 13.7 and a future update to Android.
To access the feature, go to Settings > Exposure Notifications and tap Turn On Exposure Notifications. iOS then walks you through selecting your
country and region to enable the notifications. If your region doesn’t yet support those exposure notifications, it automatically turns on the Availability Alerts setting, which promises to send a notification once the feature becomes available in your area. The currently supported areas in the United
States include Maryland, Nevada, Virginia, and Washington, DC—if you’re in one of those places, please share what the experience is like. We don’t
know what the story is in other countries; if you find out more about your country, let us know in the comments.
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When the Exposure Notifications feature becomes available in our areas, we’ll be turning it on, and we encourage you to do so as well. Much like
wearing a mask in public doesn’t ensure protection for you or from you, participating in the Exposure Notifications system won’t guarantee that you’ll
learn about potential exposures or protect others should you fall ill, but it’s one more thing we can all do to help ourselves and others.

Picsew Is Indispensable for Professional iOS Screenshots
by JOSH CENTERS ADAM ENGST
When you document technology for a living like we do, you put a lot of thought into screenshots. Even if you don’t write about tech professionally, there are times when screenshots are essential to document bugs, request help, or show a loved one how to do something.
We’ve found the Picsew app for iPhone and iPad invaluable for combining and modifying screenshots, and, most importantly, applying device
frames to iPhone, iPad, and Apple Watch screenshots. It’s a free download in the App Store, with a $0.99 in-app-purchase to upgrade to Picsew
Standard or $1.99 to upgrade to Picsew Pro. You need Picsew Standard for adding device frames, annotations, high-quality exports, and more, but
Picsew Pro is necessary only if you want to make multiple screen screenshots by recording video rather than combining static screenshots.
Picsew offers a lot of tools. Here are the ones we use the most often.
Stitch Pictures Together
We usually like to pair portrait-orientation iPhone screenshots together, because otherwise they’re way taller than they are wide and leave an
awkward amount of whitespace to the right. We have a number of different tools to pair images, but Picsew makes it simple.
When you open Picsew, it shows the most recent images in your
Camera Roll. You can tap Recents at the top of the screen to switch to
another Photos album, like Screenshots.
Whichever view you’re in, tap the images you want to stitch together
in the order in which you want them to appear. The thumbnails turn
blue and a number appears on them, reflecting the left-to-right order (or
top-to-bottom, if you arrange them vertically) in which Picsew will
combine them.
A blue bar also appears at the bottom of the screen with options for
how to stitch the photos together:
• Scrollshot: One long, continuous image
• Vertical: Images stacked on top of each other
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• Horizontal: Images stacked side by side
We almost always use the horizontal setting, but the others can be useful as well. For instance, a scrollshot could be useful for showing the entire
Settings screen, connecting multiple screenshots of a scrolling set of release notes, or stitching together multiple screenshots of a long Web page.
When you select several images and tap Horizontal in the blue bar, Picsew displays the images side by side with little yellow pencil icons on the
edges. You don’t need to do anything more—you can tap the Share icon to save or share the combined image—but Picsew provides some ways you
can improve the presentation.
Crop Images
In the process of combining multiple images into a single picture, you
might want to do some cropping. To do that, you use the little yellow
pencil icons. It took us a while to figure out how Picsew’s cropping
works because it’s a bit different than similar tools in most Mac imageediting programs. First, note that Picsew provides four cropping tools at
the bottom of the screen. From left to right:
• Axial Crop (crop edges): Use this option to crop the vertical or horizontal edges of the individual images in the set.
• Edge Crop (crop the combined image): This choice lets you crop
the edges of the combined image as a whole. We use it the most.
• Single Crop (crop individual images): Select this option to trim one
image in the set, which causes the paired images to shrink to stay proportional.
• Split Image: The final choice is hard to understand. It lets you split the image at a particular spot, which duplicates it, and then crop the image at
the split point. You can use it to cut out part of the inside of an image, like if you have a screenshot of a Twitter thread and want to trim out some
of the replies.
As an example, consider the Edge Crop tool. When you select it, pencil icons appear on all four sides of the combined image. Perhaps you want to
crop the top of the image out in order to focus attention on search fields at the bottom. Here’s how you’d do that:
1. Tap the pencil icon at the top of the combined screenshot.
2. Tap and drag the image toward the pencil icon.
3. When you release, the pencil icon turns into a checkmark. Tap it to set the crop.
That’s very different from how cropping works in Preview and Pixelmator on the Mac, where you select an area to keep and crop out the rest. But
once you become accustomed to Picsew’s approach, it makes more
sense on a small touchscreen than how it usually works on the Mac.
Clean Up Screenshots
One of our favorite features of Picsew is that it can remove scrollbars
and clean up the status bar in iOS screenshots. After you crop your
image, or even if you don’t, tap Tools at the top of the screen. In Tools
view, a number of different tools appear in the toolbar at the bottom.
Tap the magic wand to reveal switches for Clean Status Bar and Remove Scrollbar. Enable one or both of the switches to make Picsew
apply their effects immediately.
Remove Scrollbar is self-explanatory: if there’s a visible scrollbar in the
screenshot, that switch removes it.
Clean Status Bar regularizes the screenshot’s status bar by setting the
time to 9:41 (Engadget explains why), the cellular reception bars to
full, Wi-Fi reception to full, and battery life to 100%. We like using this
when we can’t crop the status bar out entirely, as we feel it makes our
screenshots look a bit more professional and prevents things like a weak
cellular signal or a low battery gauge from distracting from the content.
Those switches work even if you have multiple screenshots stitched
together. You can also set Picsew to apply them automatically. Tap the
back arrow to return to the main screen and then tap the gear in the
upper-right corner. Then tap Smart Recognition and turn on AutoRemove Scrollbar and Auto-Clean Status Bar.
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Add Borders
When you pair images together, Picsew jams them together without any space in between, which isn’t ideal. However, it’s easy to add a border, and
if the border is both between the images and set to the background color of the destination page (usually white), it can provide the desired separation.
In the Tools view’s toolbar, tap the fourth icon from the left, which looks like a window frame. Five more tool icons appear above the toolbar. From
left to right:
• Disable Border: No borders are applied. This option is the default.
• Enable Internal Border: Apply borders between images.
• Enable External Border: Apply borders outside the images.
• Enable All Borders: Apply borders both between and outside images.
• Border Settings: Adjust the options for the other tools.
Tap the Border Settings gear icon at the right to change the color and width of the border. You can set different widths for the inside and outside
borders, but if you want different colors for the inside and outside borders, you have to set the inside border, save the image, and then add the outside
border to the resulting image. Despite the use of purple in the screenshot below for better illustration, we always border our images internally with
white.
Add Device Frames
Device framing is the feature that brought us to Picsew in the first
place. On a Mac, screenshots generally have context—they’re of a window or a menu or a portion of the screen that somehow makes sense.
Screenshots of the iPhone, iPad, and Apple Watch, however, are just
rectangles, and it’s a help to readers if the screenshot looks like an
iPhone, iPad, or Apple Watch.
In the Tools view’s toolbar, tap the Mockup icon (the second one
from the left, which looks like an iPhone), and then tap one of the
colors in the top toolbar to place a similarly colored frame around your
screenshot. Picsew applies the correct frame automatically, whether the
screenshot is from an iPhone, iPad, or Apple Watch. It does this by
matching the size of the screenshot with possible device frames. If you tap the iPhone icon to the right of the colors in the top toolbar, you can choose
from different available frames, even when they’re silly, such as bordering an iPhone 11 Pro screenshot with an Apple Watch frame.
Unfortunately, framing works on only a single image, not if you’re trying to
combine multiple images. The workaround is to apply frames to them one at a
time and combine later. In Picsew’s photo picker, choose one image, tap Adjust
in the blue bar, tap Tools, apply the device frame you want, and repeat that for
any other images you want to combine with it. Then, in the photo picker,
choose the screenshots you framed and combine them. Happily, the frames
include some white space, so you don’t need to add a border between the images manually.
Sending the Result
Once you’re happy with the results, tap the Share icon in the upper-right
corner to send the final image to its final destination. Picsew provides options to
save the image to Photos or the Files app. Or you can tap Share To to see the
standard share sheet.
We usually use AirDrop to send the final image directly to our Macs.
Other Tools
Since we are extremely proficient with Preview on the Mac (we wrote a book
about it, Take Control of Preview), we tend to stop there in Picsew and do any
additional edits in Preview. However, Picsew offers additional tools that others
might find useful:
Before and after framing of an Apple Watch screenshot
• Watermark: With Picsew’s Watermark tool, you can apply either a single
textual watermark at the bottom of the image or a series of them that slant across the image. You can modify the text color, size, and opacity.
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• Redaction: All too often, a screenshot contains information you don’t want to make public. Picsew’s redaction tools let you hide information with
rectangles, smears, blurring, or pixelation.
• Text: New in the latest version of Picsew is support for text annotation. You can adjust the size, color, alignment, and style (reversed or not) of your
text, and position it anywhere on the image.
• Pen: Picsew’s pen tool lets you draw freeform sketches or rectangles. You can change the stroke width, color, and opacity. There’s an Undo button,
but you can’t adjust or reposition a shape once you stop drawing.
The main thing we’d like to see in Picsew is the capability to frame multiple images while combining them—having to do each one independently
and then combine the results is tedious. Because of that, we often rely instead on an iOS shortcut created by Federico Viticci of MacStories that both
frames and combines screenshots in one step. It’s faster and easier to trigger from Photos, but it doesn’t provide frames for all (or even many) of
Apple’s devices, most notably the 10.5-inch iPad Pro that we both use. It’s also essentially impossible to edit; it’s amazing that Federico was able to put
up with Shortcuts long enough to create it.
One other feature that Picsew could use is the capability to crop images to specific dimensions. Sometimes you need an image that’s exactly 1280
by 800 pixels, for instance, and that’s not a common feature in iOS apps. However, our friend Khoi Vinh recently created another iOS shortcut
that does just this. We haven’t tried it yet, but it’s worth a look if you need such a feature in iOS.
Despite these areas
where Picsew could improve, it’s easily worth a
dollar to anyone who regularly works with iPhone,
iPad, or Apple Watch
screenshots.
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Reviews

Live Home 3D Pro 3.8
by L. Davenport

The Live Home 3D Pro program is great tool for designing or decorating a house or a room. It allows you to quickly move from a floor plan to an
interior (kitchen layout, furniture placement) or exterior (materials, windows, dormers, roof shape selections). This allows you to play with “what if’s”

Figure 1. This is Live Home 3D’s main window which is set to show a split screen. This lets you see the 2D floor plan view and the 3D
view of your home or room at the same time. To the left of the window is the Library panel (currently set to show bathroom objects that
can be placed in the home. To the right is the Inspector (currently showing the Objects properties panel).
and then go back and adjust the floor plan to reflect your modifications. An architect or interior designer sometimes imagines how the outcome will
look, but unforeseen complications arise when it all comes together. Live Home 3D with its easy transition to the Elevation View (Figure 3) or an
interior or exterior wall views allows experimentation before actually working on the final design.
Architects and interior designers always begin with sketches. The advantage of Live Home 3D is that you can immediately move to an Elevation
View without having to manually draw it. Big time saver! Students would find this extremely helpful.
Being able to work with actual dimensions allows you to maximize the space. It solves the choice of adding an additional cabinet or going with
larger cabinets in the same space. You can experiment with choosing French doors or sliding glass doors based on the exterior appearance. I like the
ability to adjust/smooth the curve of a wall or concrete using the segmentation tool.
You can create flat 2D floor plans that instantly convert to 3D rooms or buildings. I am not talking about a simple box shaped house with a simple
roof. I am talking about multi-story homes that you can pick the interior and exterior walls, add all sorts of windows and doors to the interior and
exterior; add dormers, decks and balconies; and finally, a roof.
Live Home 3D comes in a “Standard” version and a “Pro” version. At the end of this review is a list of the Pro only options.
Getting Started
When you first open Live Home 3D you are given the choice of starting with a blank document or you can pick from a selection of readymade
rooms or complete homes. If you choose one of these instead of drawing your own, you can still move the walls and make changes.
You can even import an image of a floor plan and then trace over it. This keeps everything in scale.
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Figure 2. Live Home 3D’s Project Gallery contains a set of previously made rooms (on the left) and homes (on the right) that you can use
as you learn how to use Live Home 3D.
There is a set of tools that you can use to create your walls, floors, roofs, etc. (Figure 8). As you draw your walls, ceilings, or floors, the length of the
wall or the dimensions of the floor are displayed and instantly updated as you lengthen or shorten each.
Walls can be set at 90 degree angles or at odd angles and you can even easily create curved walls.
Stories/Floors
In the Live Home 3D standard version your building is limited to two stories. The Pro version has no limitation. All projects must contain a
ground floor. In a multi-story building, any of the floors can be selected as the ground floor. As soon as you add a new story above the current one,
Live Home 3D will automatically add a slab between them.
You can manage the stories using the tools in the “Building Properties” tab of the Inspector. It contains 2D thumbnail previews of the floors and
the roof. When you move your cursor over the preview, the floors are displayed one after another like a bunch of playing cards (Figure 5). The active
floor has a blue frame around its preview.
Roofs
After you have laid out the design of the home, you can
easily add a roof. Live Home 3D comes with a variety of roof
styles to choose from: Flat, Shed, Gable, Bonnet, Hip, Gambrel, Saltbox, and Mansard. It’s easy to adjust the roof’s material, slope, style-hip or gable. You are even given the choice of
Soffit type (Figure 10). Once you choose your roof shape, you
can quickly see what that looks like in the 3D view.
Elevation View
The Elevation view shows the straight on view of walls and
roofs as a line drawing (Figure 3). It allows you to quickly add
niches, openings, doors, windows and wall panels to the walls
and roofs.
Figure 3. In addition to the 2D and 3D views, there is also an Elevation view
Objects Library Panel
which shows the straight on view of walls and roofs. It also allows you to add
When you are finished with creating the building, you can niches, openings, doors, windows, and wall panels to the walls and roofs.
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drag and drop all sorts of furniture, cabinets,
plants, decorations, fireplaces, lamps, windows,
cars, or pets onto the floor plan (from the Object
Library - Figure 4 - left two screenshots). Everything you would need to flesh out the look of the
home, apartment, or room is readily available.
There are readymade kitchen designs that you
can drag-and-drop or you can use ready made
individual cabinets and assemble your own design.
Tools are provided which let you move, rotate,
or resize the household objects.
You are not limited to the household objects
that come with Live Home 3D. You can import
objects which you can then add them to the Object Library. I tested this by trying to import an
old 52 Dodge Ford (in the Waveform OBJ format). I was pleased to see that there was no problem importing it. I then went to Live Home 3D’s
Material Library (Figure ) and changed the car to
red with chrome bumpers, wheel covers, and door
handles (Figure ). When I was finished re-coloring
it, I saved it to the Object Library (which already
has quite a few modern cars). So now I can put
my retro car in the garages of my 3D homes.
Figure 4. Live Home 3D comes with more than 2,000 objects (that you can place inside
your rooms) and 2,100 materials (that you can apply to the walls and objects).
Materials Library and the Materials Editor
If you don’t like the default materials for your walls or furniture, you can open the “Object’s Materials” to select the type of material (Glass, wood
and the color) that you want (Figure 4 - right two screenshot).
If you still can’t find the material that you want, you can use the Material Editor to create complex custom materials with reflective and glossy surfaces for your interior design projects. You can also import and use materials created in other programs (Figure 6). Exact size of a material tile can be
set to calculate how much material is needed.
Lighting
Live Home 3D allows you to add and adjust light sources in the 3D mode, so you can
make your 3D renders more realistic (Figure 13). The internal light sources come from lamps
that you add to the project or from light shining through the windows. External light sources
come from external lamps and/or from a virtual sun or moon which are connected to time of
day. If you want, you can also set the home’s exact geographic location (by clicking on a location in a map,
typing in a city, or the longitude and Latitude (Figure
14)).
BTW: The rendering quality depends primarily on
the settings in the 3D Settings Preferences.
Virtual Walkthroughs
Tech savvy Architects and designers have created paths
to simulate a person walking through a 3D room with a
video camera. These walk-throughs have become very
popular with companies that want to sell you furniture
or cabinets for your home. They place these items in a Figure 5. Small previews of the
virtual 3D home so you can get a good idea of how they floors and roof help you to
would look in your room or home. These virtual walk- quickly move between the
stories for editing purposes.

Figure 6. Using the Material Editor, I was able to
import a material (from another program) and
then add it to Live Home 3D’s Material Library.
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throughs are also popular
with real-estate companies who want to show
potential buyers what
their properties look like
before the buyers even
step foot in the home.
Now with Live Home
3D, you too can easily
create walkthroughs of
your rooms or homes
(Up to 3840 × 2160
Ultra HD with the Pro
version). It’s very simple.
All you have to do is use
the Movie Track tool to
draw a straight or curvy
line through your floor
plan (Figure 9). When
you are satisfied with the
path that you have Figure 7. This is a floor plan of the first floor which has all of the furnidrawn, you simply save it ture, appliances, cabinets, and car added.
Figure 8. Live Home 3D comes with
as a QuickTime movie.
a set of tools that you can use to
make your floors, walls, and roofs.
Import & Export
Live Home 3D can import these file formats: SketchUp, COLLADA, KMZ, FBX, 3DS, SH3D and Wavefront OBJ file formats.
Floor plans can be exported as a 3D view, JPEG image, 3D model, and AR object (AR export is available for Mac version users only). A video
walkthrough can be recorded as a movie file, a stereo video, a 360° video, or as a stereo 3D 360°(VR) video.
Pro Only Features
Here is a list of the Pro options (some have already been mentioned):
• Unlimited floor levels
• Elevation View to explore a 2D side view of your home design, which is especially helpful when inserting panels, niches or openings into a wall or
a roof side or simply adjusting doors and windows.
• Advanced Material Editor
that lets you create materials from scratch and have
the ability to customize
any of the existing or imported materials.
• The ability to create custom roofs of any size and
shape with the Block tool
to draw balconies, porches,
and other internal and
external design elements.
• Embedded furniture editor via SketchUp.
• Light Editor to add a light
source to any imported
Figure 10. The Roof Assistant gives you a choice of 12 different roof
object and gain more con- Figure 9. Virtual walkthroughs of
styles. These roofs can be fully customized by adding segments and
trol over existing light your rooms can be easily created by
dormers (there are 16 different dormer types). You can even choose
sources.
drawing the camera path in the 2D the type of Soffit that the roof will display.
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Figure 11. I was able to import an old car (Waveform object). I then used Live
Home 3D’s materials to change its color, and then I save it to the Library.

Figure 12. The Light Source Editor lets you create
and edit light sources.

Figure 13. 3D rooms look flat without lighting (left). Whereas they really come alive when you
add lighting and shadows (right).
Adjustable field of view.
Parallel camera projection.
An ability to export to 3DS, FBX and OBJ formats.
High resolution export (up to Ultra HD for movies, 360° Panorama images and videos, stereo 3D videos,
Stereo 3D 360°, and up to 16384 x 16384 pixels for still shots).
• USDZ export (Mac and iOS version).
• Export to HEVC, highly efficient encoding for high quality videos (Mac version only).
There is also a Feature Comparison Chart (at the bottom of the page) which shows the differences be- Figure 14. For exterior lighting,
tween the Trial, Standard, and Pro versions. BTW: I would recommend the Pro version with its additional you can specify the time of day,
options and capabilities.
how cloudy it is, and (if you want)
the building’s geolocation.
Platform Compatibility
Live Home 3D supports cross-platform project sharing. So iOS, iPadOS, Mac and Windows users can work on the same project. All the app
implementations are OS native and do not use web-based techniques, such as WebGL and Java, thus providing users native system benefits (native
UIs, an ability to work with huge projects, for Mac: OpenGL, Autosave, Versions, iCloud, for Windows: DirectX, OneDrive, Continuum, etc.).
BTW: The Belight Software web site has quite a few video tutorials that will help you quickly learn how to use Live Home 3D.
•
•
•
•

The Skinny
Evaluation: Live Home 3D is a full featured home design program that would help anyone - amateur or professional alike create detailed floor plans
and 3D renderings. Once you learn the tools, it is easy to use and a lot of fun to play with. I like being able to switch from 2D to 3D so you can instantly see what it looks like with each added item or change to the floor plan.
Requires: macOS 10.12.6 or higher, Catalina compatible
Company: BeLight Software
Price: Standard version: $19.99, Pro version: $49.99 (both are currently on sale); iOS Pro version: $19.99 Additional indoor & outdoor Furniture, Materials & Plants (each): $9.99;
Available Trial Copy
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Akvis Chameleon 10.3
by L. Davenport
Akvis Chameleon is a photo collage
program. Though it can make a traditional collage (with overlapping photos), Akvis Chameleon can do much
more than that. There are five diﬀerent “Modes” that you can choose from
- each giving you completely diﬀerent
results.
• Montage Mode This mode combines images to create a seamless
photo montage. It transfers selected
objects to a new background and
makes the irrelevant parts of the
pasted image fade away.
• Emersion Mode This mode is like
the Montage mode where it combines images to create a seamless
photo montage. The diﬀerence between the two is that in Emersion
Mode the pasted image embeds into
the background so that only certain
parts of the second image are visible.
(Figure 3).
• Chameleon Mode This mode will
adjust the pasted image to the target
image color range and smoothes the
object's borders. Just like how a

Figure 1. I used the Double Exposure Mode to place a forest scene within a silhouette of a
praying woman.

Figure 2. The Chameleon Mode was used to
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Figure 3. The Emersion Mode embeds image #1 into the background (image #2) so that only certain parts of image #1 are visible. I
used this to show a piece of graffiti art that is in two stages of slowly weathering away.
chameleon adapts to its surroundings (Figure 2).
• Blend Mode This mode smoothes the borders of the pasted image, adjusts
its color range, and makes it semi-transparent. This way the texture and relief
of the primary image can be seen through the second image. This is useful if
you want to dissolve the pasted image into the background (Figure 4).
• Double Exposure (Home Deluxe/Business versions). This superimposes two
images into a single photo using diﬀerent blend modes and taking into account the luminance values. The most popular use is combining landscape
scenes with human portraiture (Figure 1).
File Formats
Akvis Chameleon can save your finished documents as: JPEG, PNG, PSD,
BMP, DNG, or TIFF file formats.

Figure 4. I followed one of Akvis’ tutorials to create
this image using the Blend Mode.

Akvis Akvis Chameleon versions:
Akvis Chameleon can be purchased as a standalone program, a plug-in, or both (the Home Deluxe/Business version). The plug-in version is compatible with several image editors: AliveColors, Adobe Photoshop, CS - CC 2020, and Adobe Photoshop Elements 11 - 2020.
The Home and Home Deluxe versions are for non-commercial personal use whereas the Business version is for people/business who want to sell
their final artwork. The Home Deluxe and Business versions have a few extra tools than the Home version. I suggest that you go to Akvis’ Comparison web page to see the exact difference between the different versions.

The Skinny
Evaluation: I was really impressed at how easy it was to use the Akvis Chameleon to combine my images. It was a lot of fun to add tattoos to people,
create the weathered graffiti, etc. It is easy to use but powerful enough that advance users will find it a helpful tool. If you are interested, I suggest you
download the demo and see if it suits your needs. BTW: The Akvis web site has many Akvis Chameleon examples that you can peruse.
Requires: Mac OS 10.10 - 10.15
Minimal system requirements: Intel, 1 Gb RAM, 100 Mb HDD
Recommended system requirements: Intel, 4Gb RAM, 2 Gb HDD, NVIDIA CUDA / AMD (ATI) - Stream/APP
For the Plug-in: A compatible photo editor like AliveColors or Adobe Photoshop CS - CC 2020
Company: Akvis
Price: Akvis Home (Standalone OR plugin): $54
Akvis Home Deluxe (Standalone AND plugin): $65
Akvis Business (Standalone AND plugin): $82
Senior, Educational, & Academic pricing: 30% off
Bundle pricing is available
Available 10 day Trial Copy
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Color Finale 2
by L. Davenport
Color Finale 2 is a professional color grading and image processing plug-in for Final Cut Pro X. It was created for videographers, editors, and
Colorists (both hobbyist and Pros). It contains a complete professional color tool set familiar to professional Colorists.
Though Final Cut Pro has color grading tools, they aren’t very robust. So professional colorist generally have to export their clips to other color
grading programs and then back again. Doable, but not optimal. Now with the Color Finale plug-in, colorist can do all of their color grading
from within Final Cut Pro. Not only is this easier, but it also saves time. And we all know that time is money. The faster you complete the project,
the cheaper the over-all cost.
Color Finale’s primary color
correction controls are in Final Cut
Pro X’s Inspector panel but additional controls can be found in a
floating “Layers” palette:
• Telecine style Color wheels: This
has three color wheels for Lift,
Gamma, and gain. If you don’t
feel comfortable with using the
wheels, you can change them to
color sliders (Figure 4).
• Curves: This gives you a red,
green, blue, and a white master
curve that you can use to adjust
the colors of your clip (Figure 7
top image).
• Six Vectors: These let you adjust
Hue, Saturation and Luminosity
for six specific colors in your
image: turquoise, blue, purple
yellow, orange, and green. You Figure 1. The Color Finale interface consist of controls in Final Cut Pro X’s Imspector along with a
can use it to boost or decrease floating palette that has various color grading tools.
the the saturation of these colors
Figure 7 middle image).
• HSL Curves: This lets you set the
Hue, Saturation, and Luma for
the colors in your clip (Figure 7
bottom image).
• LUTs: LUTs are useful for getting
a specific look using pre-made
color correction presets. A handful of LUTs come with Color
Finale (Figure 3). You can even
export ones that you make using
Color Finale.
Any or all of these can be used on
your video clip. You can even use
multiple instances of each. Each
instance stacks upon the other like
the layers in Photoshop. And like
the Photoshop layers, you can
rearrange the Color Finale layer’s Figure 2. I used various Color Finale color grading tools to remove the blue hue and brighten this
video clip.
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order.
There are Masking tools to mask an item
such as an hot air ballon so you can adjust
its coloring. separately from the surrounding sky. You can also invert the mask and
then adjust just the sky color (Figure 5).
All of the color grading steps process in
realtime so you instantly see if you are getting the results that you want.
There is a copy and paste option that lets
you transfer Color Finale settings between
clips. This way you can keep the over-all
look of your clips consistent.
Additional Options:
• Color Management with ACES Working Color Space
• White Balance and Exposure controls
• Save New Grades As Presets
• Color Matching With X-Rite Color Figure 3. A handful of LUTs come with Color Finale. These are one-click presets that will
Checker Passport Video
change to look of your clip. You can also import other LUTs that you already have.
• Film Emulation that lets you add graininess to the clip
• Sharpening tools
• Color Chart editing
• Image analysis - false color, isolate area/line
• Tracking
• HDR support
Color Finale uses the Metal 2 base rendering engine which is four times faster that Color Finale’s previous Open CL rendering.
Some of my testing steps:
• In one of my tests I wanted to change a clip from a day scene to an evening scene (Figure 6). BTW: I will mention the main steps but skip the
smaller ones for clarity. I started by adding a layer and then a mask to that layer. I used the B-Spline Path tool (like a Bezier tool) to draw a Masking
path around a hot air balloon. I then used the Six Vector tool to individually desaturate the vivid colors (especially the yellow) of the balloon. I created another layer - telling it to invert the parent mask. This way I could work on the surrounding sky without effecting the balloon. This time I
used the Edge Mask tool to make a blue diagonal gradient mask to make the sky darker in the upper left corner and lighter in the lower right corner. This made it look like the last rays of light were showing over the right most mountains.
• I wanted to create a two tone clip. In short I made a layer for both tones and then made a Remove color layer, which I used to changed the clip to
black and white. I then added masks to the two Tone layers and changed the colors to get the two tone effect. It was really easy to do.

Figure 4. You can adjust the colors of your video clip using Color Finale’s Color Wheels (which can be converted to sliders if that works better for you). You can also set the Saturation Range for the highlights and shadows.
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Figure 5. This is showing you the Mask and tracking controls for one of the Curves layers.
• I used various color grading tools to remove the blue hue of one of
my video clips (Figure 2).

Figure 6. I Masked the balloon and then used
several of the Layer tools to convert the top very
bright day scene to an evening scene.

Figure 7. From top to bottom, these are the Curves tool, the Six Vectors tool, and the HSL Curves tool. BTW: The Layers (on the left)
have been cropped to conserve space.

The Skinny
Evaluation: I like being able to do all of my color corrections right from within Final Cut Pro X. Color Finale makes advanced corrections very simple. Professional colorist should be familiar with most of the tools and find this a valuable plug-in to use.
Requires: Apple Mac 2012 or newer, macOS Mojave 10.14.x and later, Final Cut Pro X 10.4.x and later, Graphics card with Metal support (Macs
with Vega GPUs and Mac Pro 2013 require macOS Catalina), Internet connection for software activation and periodic online checking.
Company: Color Trix Ltd.
Price: Color Finale Standard: $99; Color Final Pro: $149 BTW: Go to the Color Finale Comparison Chart (at: https://colorfinale.com/#compare)
to see the differences between the Standard and Pro versions.
Available 7 day Trial Copy

28

Neat Image 8.5
by L. Davenport
Neat Image is a program that removes digital noise from photos but leaves the details untouched. Neat Image can make images look sharper without degradation of image quality (which is usually inevitable with noisy images). It works with photos from cameras, scanned negative and positive
films as well as scanned printed photos.
How it works
Neat Image uses sophisticated math and advanced noise reduction algorithms to detect and reduce noise while accurately preserving the image
details. According to ABSoft: “The code in Neat Image embodies years of our math and practical imaging — all to give the user smooth images.”
ABSoft has optimized Neat Image for speed by taking full advantage of multi-core CPUs and GPUs. Be aware not all GPUs are currently supported. I was surprised to discover my AMD Radeon Pro W5700X in my 2019 Mac Pro was not supported. But this wasn’t a deal breaker since it
worked just fine off of my 12 core
CPU. BTW: Tech support just
told me that they plan to make
the W5700X compatible in a
future update.
Neat Video is very simple to
use. It has four buttons that cross
the top of its window: Input Image, Device Noise Profile, Noise
Filter Settings, and Output Image.
Basically you just push one after
the other to import the photo,
automatically clean up the noise,
and then export your photo. Most
times this will be enough to get a
good result. But there will be
times when you need to set a few
preferences to get the best results.
The Device Noise Profile window (Figure 1) has an Auto Profile
button. This will take all the Figure 1. Neat Image’s “Auto Profile” found a good spot to use in its processing out of the noise in this
guesswork out of the process by photo.

Figure 2. These are cropped, close-up, before/after views from the Figure 1 image. This is the result of using the default settings - no additional tweaking of the settings were performed.
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doing everything for you, e.g. it will look in your
image for areas that contain visible noise but
contains no visible details. Usually, Neat Image
will find these featureless areas automatically. But
if it has trouble, you can help it find a featureless
area.
In Figure 1 you can see that Neat Video
placed a blue box in part of the night sky. Notice
that there are no buildings, clouds, or anything
else within that box. So it is perfect for the Profiling process.
If you want, you can load or save profiles for
your cameras and then use these to process you
videos now or in the future.
When you are satisfied with the selection, you
move on to the “Noise Filter Settings” button/
window (Figure 3). This will prepare a preview
for you, letting you compare the original photo
to the processed version. You can also make further modifications to the final look using the
settings in this window.
Noise Image lets yo create up to four “Vari- Figure 3. This is Neat Image’s Noise Filter Settings window. It is currently showing a preants”, each with its own set of filters settings. view of a processed photo. All of the noise was removed.
This lets you quickly switch between them to
evaluate their previews and then pick the one that looks best.
When the preview image looks good to you, click on the Output Image button. BTW: The output image defaults to 8-bit per channel, but the
Pro version lets change it to either 16 or 32-bits per channel. Finally, click the “Save output image button” and you are done.
Noise Image has a Batch Processing functionality so it can process many images at once. This processing is done in the background, which lets you
continue working on other images at the same time.
Neat Image will import and save these file formats: TIFF, JPEG, PNG. RAW images must be converted to TIFFs (using TIFF is recommended to
avoid quality loss due to compression) or to JPEGs (this involves quality loss, because JPEG is a lossy format) before processing. The minimum size
of an input image is 40x40 pixels; the maximum size is usually limited by the amount of available system RAM.
If you would like to see more examples, I suggest that you go to the Neat Image Examples web page. There are 19 before/after images that show
Neat Video’s filter cleaning up various types of noise distortions. There is also a “Basic Workflow” video that shows how to use Neat Image.
Neat Image reduces these kinds of noise:
Luminance noise
Color (chroma) noise
Banding noise
Salt-and-pepper (impulse) noise
Film grain
JPEG artifacts

Electronic interference noise
In-camera noise reduction artifacts
Some other image imperfections

Neat Image is available as a standalone application or as a plug-in for Photoshop. BTW: It can also be use as an External Editor in Lightroom.
There is a compatibility web page that shows the supported applications (for the plug-in) and the currently compatible GPUs. There is also a Features web page that shows the differences between the Home and Pro versions.

The Skinny
Evaluation: Neat Image is very easy to use and very effective in removing unwanted noise in your photos.
Requires: Mac OS X 10.7.5 - 10.15
Company: ABSoft
Price: Standalone version OR the plug-in for Photoshop Home version: $39.90
Standalone version OR the plug-in for Photoshop Pro version: $79.90
Standalone version AND the plug-in for Photoshop Home version: $49.90
Standalone version AND the plug-in for Photoshop Pro version: $99.90 [all are currently on sale]
Available Trial Copy
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The Internet

Juggle Video Meetings More Easily with Meeter and Fantastical

by JULIO OJEDA-ZAPATA
The use of videoconferencing services such as Zoom and Google Meet has spiked in recent months, largely due to the pandemic. With so many
stuck at home, these services have become critical, not only for work meetings but also for maintaining personal relationships. (For more on this generally, see Glenn Fleishman’s “Videoconferencing Options in the Age of Pandemic,” 2 April 2020, and “Become a Videoconferencing Pro with
These Tips,” 3 June 2020.)
The surge in video meetings has led to complications. Because not everyone uses the same videoconferencing services, juggling two or more on
computers and mobile devices has become a widespread phenomenon, and staying on top of scheduled video meetings has become eve more of a
headache.
A couple of tools promise to make this easier. With the utilities, video-meeting schedules are more visible and better organized, and joining meetings at the appointed times, regardless of the platform, is less of a hassle.
One of these tools, a currently free Mac utility called Meeter, resides in the menu bar and collects upcoming meetings from several dozen videoconferencing services into a handy drop-down menu. Choose a list entry to join that meeting. There’s also a companion iOS and iPadOS app that
offers the same basic functionality.
The other tool, the popular Fantastical calendar app for macOS and iOS, has added a bunch of video-meeting features, including menu-bar
alerts, a Join button for imminent meetings, and in-app meeting creation for a couple of top services.
Finally, for those who use Google Calendar, some Chrome extensions make working with video
Meeter’s “minimalist” user interface style
meetings easier.
Meeter
Generally speaking, dealing with video meetings requires a number of steps:
1. Scanning your calendar app for meetings, or waiting for a meeting alert
2. Searching for meeting links buried in event notes
3. Clicking the link or, in some cases, copying the link into a Web browser
4. Clicking or tapping a button to initiate or join the meeting.
Meeter’s master list distills this dance down to a quick scan-and-click operation for all upcoming
meetings from the various services you use. Meeter’s developer says it supports about 30 services; for
expediency, I mostly limited my tests to Google Meet, Microsoft Teams, and Zoom.
For meetings to appear in Meeter’s master list, they must first show up in Apple’s Calendar (even
if it’s not your default calendar app). How to make this happen varies depending on which meeting
service you are using. For instance:
• Google Meet: Google has integrated this videoconferencing service into the Web-based Google
Calendar, where you will schedule your meetings. If you want Google Meet meetings to appear
in Meeter, make sure your Google account is set up on your Mac so your video-meeting events
appear in Apple’s Calendar.
• Microsoft Teams: Meetings created in Microsoft Teams’ desktop, Web, and mobile apps are
saved to your Microsoft account, so make sure that account is configured on your Mac. The Mac
and Web versions of Teams also send meetings directly to Google Calendar and, by extension, to
Meeter, if the Google account is set up on your Mac.
• Zoom: If you’re creating a meeting using one of Zoom’s apps, there’s an option—called “iCal” in
Zoom’s Mac app, and “iCalendar” in its iOS app—to send an entry to Apple’s Calendar. Zoom’s
Mac app also can send meetings directly to Google Calendar and indirectly to Meeter, if the associated Google account is set up on your Mac.
If your meetings aren’t showing up in Meeter’s menu, go to Preferences > Calendars to confirm that it has detected the relevant accounts. Also,
make sure their calendars are selected in Meeter.
Conveniently, icons shown with events in Meeter’s menu match the service being used for the meetings. Inconveniently, this didn’t always happen
for me. Google and Zoom listings sported recognizable icons for the services, but others—such as meetings scheduled in Jitsi Meet—had generic
icons.
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Elsewhere in Meeter’s preferences, you can designate when to be notified about an imminent meeting (on event start, or 1, 2, or 5 minutes prior),
and whether clicking a meeting entry will open a corresponding desktop app (if one such exists) or a particular Web browser installed on your Mac.
A Countdown option extends the menu bar icon with a time-based countdown and,
optionally, the meeting title. There are also hotkey options for keyboard jockeys, a choice
between a somewhat garish default interface style or a minimalist style that’s a traditional
Mac look, and a Quick Call feature for frequently used contacts.
You can’t create new video-meeting events within Meeter, but the developers said they’re
considering such a feature.
Meeter’s iOS app is a stripped-down version of the Mac app, with calendar account and
event detection, the option to toggle accounts on and off, and links to join meetings. For
the latter feature to function in most cases, you need to have the service’s own app (like
Microsoft Teams) installed.
Fantastical
Fantastical from Flexibits is a terrific Mac and iOS calendar app for those who are dissatisfied with Apple’s Calendar and want something more feature-rich. Fantastical finds accounts installed on your device, but Flexibits recommends you add accounts directly into
Fantastical (in the Accounts screen of Fantastical’s preferences) in order to take advantage of
all features. A recent update adds video-chat features roughly comparable to those Meeter
provides (see “Fantastical 3.1,” 17 June 2020).
These features begin with automatic conference call link detection. This might not
sound impressive—Apple’s Calendar also reliably detects and activates conference call links
found within an event’s notes or URL field. But Fantastical layers on functionality in severMeeter’s default user interface style
al ways:
• In Fantastical’s Day, Week, and List
views, events that include video
meetings display an icon corresponding to the video service being
used for that meeting. The icons
also appear in the DayTicker, Fantastical’s scrolling event master list.
Flexibits says this feature will work
with Zoom, Webex, Microsoft
Teams, Google Meet, Google
Hangouts, GoToMeeting, RingCentral Meetings, BlueJeans, and
Skype for Business. It also worked
for me with Jitsi Meet.
• Events with video meetings display
prominent Join buttons at the top
of their detail views. For instance, a
Zoom event shows a Join Zoom
Meeting link with a corresponding
icon. You need to keep track of
when meetings are due to begin
since such detail-view links often appear well ahead of time.
• Fantastical places a Join button in the DayTicker alongside imminent video events. Events in the Day and Week views also display such a button.
Click or tap the button to join the meeting.
• On the Mac, you can optionally have an
alert about an imminent meeting show
up in the menu bar. Clicking the alert lets
you join the meeting at the appointed
time. For this to work, the “Show upcoming conference call in menu bar” box
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must be checked in Fantastical > Preferences > Appearance.
What about setting up video meetings? If you are a Zoom or Google Meet user, you can do so directly in Fantastical. When creating an event, look
for and click either a button for Add Google Meet or Add Zoom Meeting. For the latter to work, add your Zoom account to the other accounts set
up in the app. Flexibits says it’s considering additional video services for in-app event creation.
Google Calendar
While we are on the subject of scheduling video meetings, I have a bit to say about Google Calendar on behalf of Mac users who rely more on
Google services than on Apple equivalents. Google’s Web-based calendar is a great place to manage multiple video-chat services in a consolidated
fashion. You just have to set up a couple of things first.
If you’re using Google Chrome (or another Chromium-based browser
like Brave or Microsoft Edge), you can install extensions—like Zoom
Scheduler, Jitsi Meetings, and BlueJeans for Google Calendar—that
correspond to the videoconferencing services you use. Such scheduling
tools add buttons for themselves in Google Calendar’s meeting-creation
field, alongside the Google Meet button that is a standard feature there
(see “Be Careful When Scheduling Events Using Siri,” 13 May 2020).
This won’t work for all services. The Cisco WebEx scheduling extension does not integrate with Google Calendar, for instance, and I couldn’t
find a Microsoft Teams extension for this purpose.
To complete your setup, install a Google Calendar-viewing Chrome
extension such as Google Calendar or Checker Plus for Google Calendar. Both put an icon with a dropdown menu in Chrome’s extension
list for staying abreast of your upcoming meetings—including video
meetings—much as you would with Meeter or Fantastical.

Upshot
None of the utilities I’ve described here are necessary for staying on top
of video meetings, but they all make it easier.
Meeter has the added benefit of costing nothing, at least during the pandemic (in the Mac App Store, it shows as having an in-app purchase to
enable some advanced features, but the developers aren’t charging while
things are so topsy-turvy). It is also available in the Setapp subscription
service for $9.99 per month.
Fantastical is free in a basic form, but use of all its serious features—including those related to video meetings—requires a subscription that
costs $4.99 a month, or $39.99 a year. Fantastical has a loyal fan base
The Google Calendar extension.
willing to pay—and there’s a 14-day free trial for those who are on the
fence—but it’s overkill for what I need.
As impressive as Fantastical may be, I’ll keep managing my video meetings in Google Calendar, which has worked out nicely for me. I’m also sticking with Meeter for quicker access to my upcoming meetings.
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About Us
The Silicon Mountain Macintosh User Group, Inc. (a nonprofit educational corporation) was formed in Colorado Springs, Colorado in 1985, and is one of the oldest Macintosh User Groups in the United States. SMMUG, Inc. is dedicated to helping
members enjoy and learn about their Macintosh computer, iPhone and iPad devices.
Club membership is open to everyone and you are cordially invited to visit our free monthly General Meeting on the second
Monday of each month, at 7:00 PM. For those new to the Macintosh, we have a Question & Answer session at 6:00 PM, where
our collective expertise can help answer your questions.
All members receive a monthly newsletter, published on our web site, see great reviews of software and hardware, or can participate in the monthly door prize drawing. Each member gets one vote during annual Oﬃcer Elections. No corporate memberships
are granted.
Our oﬃcers are volunteers and receive no pay. All funds raised are used for the cost of operating the club and its meetings.

Membership Application Form
Membership entitles you to access to our online forums, participation in prize drawings, and access to the bargains in the members area of the SMMUG website at www. smmug.org. SMMUG renewal membership dues
($30) apply to the calendar year and are paid each December for the following year. Use the following table for
NEW MEMBERSHIP ONLY:

JAN 1 to MAR 31 - $30.00
JUL 1 to SEPT 30 - $15.00

APR 1 to JUN 30 - $20.00
OCT 1 to DEC 31 - $10.00

Please Print Clearly!
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Street Address
City/State/ZIP
Home Telephone
E-mail Address
Have you previously been a member of SMMUG?
How did you learn about SMMUG?

Today’s Date

Business Telephone

Make your check payable to: SMMUG
Then mail or give this form and your check to:
SMMUG, Inc.
2100 Wood Avenue
Colorado Springs, CO 80907-6718

Please make an online account for me.
User Name _______________
Don’t make an online account for me. I
do not want one or I already have one.

